Regulation of the human polymorphonuclear leukocyte inflammatory response by inhibitors of arachidonic acid metabolism.
Perturbation of the neutrophil membrane by opsonized zymosan particles activates the cell's "respiratory burst." Associated with this activation process is the generation of highly reactive oxygen products, including superoxide, and the release of lysosomal enzymes. Membrane activation also stimulates arachidonic acid metabolism and the generation of a wide variety of products through both the lipoxygenase and cyclooxygenase pathways. In isolated human neutrophils, we have evaluated the effects inhibitors of cyclooxygenase and lipoxygenase upon opsonized zymosan stimulated chemiluminescence, superoxide generation, oxygen consumption, and beta-glucuronidase release. Nordihydroguaiaretic acid (NDGA), an inhibitor of the lipoxygenase enzyme, suppressed chemiluminescence, superoxide generation, oxygen consumption, and beta-glucuronidase release. Both indomethacin, a cyclooxygenase inhibitor, and 5,8,11,14 - eicosatetraynoic acid (ETYA) an inhibitor of both cyclooxygenase and lipoxygenase, inhibited all tested neutrophil functions. However, when compared to NDGA, indomethacin and ETYA were considerably less potent. Our observations suggest that the lipooxygenase derived metabolites play a predominant regulatory role in these neutrophil inflammatory functions.